New examples of base-promoted acetal formation in the reactions of aryl salicylate and salicylate-type esters 1 to 3 with aldehydes are reported.
Introduction
Recently we reported that aryl esters of 2-hydroxybenzoic acids (i.e. salicylates) form cyclic acetals with a variety of aldehydes (scheme 1) under base-catalyzed conditions. 1 Key aspects of the process were that the reactions worked best under neat conditions or, where necessary, with minimal solvent to effect dissolution. This is in contrast to most methods for acetal formation which usually employ acid-catalyzed conditions.
Scheme 1
Herein we provide further examples of this process as well full experimental details for these new cases as well as the first successful reaction with an aromatic aldehyde.
Results and Discussion
Oxo-acetal formations of esters 1 to 3 were investigated. The structures of the starting materials and products are shown in Figure 1 . Most reactions were carried out neat except where either, or both, the aldehyde and salicylate were solids. In those cases a very small volume of chloroform MHz on a Bruker DPX-300 spectrometer or 400 MHz on a Bruker Avance DRX 400 spectrometer. The 1 H NMR spectral data refer to deuteriochloroform solutions (CDCl 3 ) using tetramethylsilane (TMS) as internal reference (δ 0.00 ppm). Carbon-13 nuclear magnetic resonance ( 13 C NMR) spectra were recorded at 75 MHz on a Bruker APX-300 spectrometer or 100 MHz on a Bruker Avance DRX 400 spectrometer. Mass spectrometry (ESI) was performed using samples in methanol on a Micromass Platform QMS Electrospray mass spectrometer. High resolution mass spectra (HRMS) for accurate mass determinations were recorded on a Bruker BioApex 47e FTMS fitted with an Analytica electrospray source using NaI for accurate mass calibration (accuracy ± 3 ppm). Low resolution mass spectra were recorded on a VG micromass 70/70F or a VG TRIO-1 mass spectrometer with an ion source temperature of 200 °C and electron impact energy of 70 eV. Esters 2 and 3 were purchased from Aldrich Chemical Company.
General procedure for preparation of cyclic oxo-acetals Unless otherwise indicated, a solution of salicylate ester, aldehyde (5 mol equivalent) and base (1.0 mol equivalent) was stirred at room temperature and allowed to react until TLC analysis indicated complete consumption of starting material. In those cases where one of the starting materials was a solid, and hence the reaction mixture was heterogeneous, a small amount of chloroform (usually about 0.2 mL) was added to effect dissolution. The reaction mixture was then dissolved in diethyl ether (20 mL) and the ethereal solution was then washed with water (3x5 ml). The organic layer was dried (MgSO 4 ), filtered and concentrated under reduced pressure. Purification of the crude product was carried out either by recrystallization, flash column chromatography or preparative TLC (eluant 1:4, ethyl acetate/ light petroleum). Most reactions were carried out using 500mg of the salicylate ester in each case. In the following only reaction times, chromatography details (eluant, Rf), isolated yield, physical constants and spectroscopic data are given. 5 . To a solution of (15.4 g, 0.1 mol) of 2,4-dihydroxybenzoic acid in 20% NaOH (50 mL) was added (10.41 mL, 0.11 mol) of dimethyl sulfate. The resulting orange solution was stirred at room temperature for 20 hours before being neutralized with concentrated HCl. The mixture was extracted with ether (3x100 ml) and the aqueous layer was acidified to pH~1 with concentrated HCl, resulting in white precipitate. 2-Methyl 4-oxo-1,3-(b)-naphthodioxane (5b). 2 .9s, 2854.0s, 2280.6w, 1760.5m, 1639.5m, 1609.4w,  1460.3s, 1377.1s, 1344.3m, 1296.9m, 1268.2m, 1245.5m, 1209.6m, 1135.8w, 1062.1m, 986.3m 
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